This paper is concerned with the dynamics of the steady state of a two-delayed nonlinear system of functional differential equations. The stability of the steady state together with its dependence on the magnitude of time delays has been examined by means of characteristic equation corresponding to the nonlinear equation. General criteria for stability involving the two-delay equations have been obtained.
Introduction
Differential equations models that incorporate the history of the phenomenum into the model have been extensively considered as model for many problems because of a commum feature to them, which is, the appearance of oscillations, a fact which is very important in the model problems coming from ecology and mathematical economics [1] an equilibrium point (see [2] [4] [6] [7] ). The model represented by system (1) has been considered because it appears as generator of self-sustaining cycles with time lags incorporated in the nonlinearities. Recently, dynamical systems with delays have been found in biology and economics, and delay dependence on the state of the system cannot be eliminated by any change of variables (see [2] [8] [9] [10] references cited there).
u t f u t v t v t h u t v t g u t r v t
When r σ = , the authors in [11] studied the stability and Hopf bifurcation of the ratio-dependent predator-prey system similar to (1). Yuan in [12] exploited the behaviuor of plankton-population models, one with instantaneous predation, another with delayed predation and has obtained conditions to guarantee the coexistence of two species, and addresses the stability and bifurcation under different density of fish, with or without maturation time delay. We have decided to keep to the model represented by system 1 with r σ ≠ to improve understanding of the combined effects of functional response and time delays on the dynamics of predator-prey systems. Point 0 P that is equilibrium point for the system 1, therefore also equilibrium of (2) . Taking a delay as a paramenter ( 0 σ > ), our purpose is to relate the dynamics of the two systems in the neigh-
The linear problem around 0 P , associated to System (1), is given by
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and its characteristic equation is given by ( ) ( ) ( ) Because of the two delays, the analysis on how the roots of (5) locate with respect to the imaginary axis is a classical problem that, besides being important in itself, plays an important role in the study of asymptotic behavior in the theory of delayed differential equations (see [6] ). In view of the difficulty to find all the values of the parameters for which all the roots λ in (5) have negative real parts, only the special situations of (5) represents the point where the equilibrium point of System (1) can undergo a bifurcation from stability to instability. In the analysis, we have described the region K for System (1) in Theorem 1 and found parameters belonging to ( )
which correspond to the point where the equilibrium of System (1) 
Stability
Let x iy λ = + be a solution of Equation (5). Separating real and imaginary part in (5) one obtains the following equations system for x and y: In order to simplify notation we set
Theorem 1. Assume that (4) is satisfied and (5) 
We will show that system (6) 
is a minimum global point of ρ on the interval ( ) 
For each ( ) 
Since ( 
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is indepentent from r and σ (see (11)).
Hopf Bifurcation
A search for purely imaginary solutions of Equation (6) plays a key role in the analysis of stability and bifurcation of periodic solution of System (1). We will find solutions for Equation (6) with real part null, which actully solutions of the System (8).
Theorem 2. Assume (4), is the solution of System 8. Moreover,
in the second equation of the System (8). We Applied Mathematics
. It is easy to see that
and G is concave with a maximum at y , y is near 0.285281 y = . Clearly,
( )
H y is an increasing function for 0 1 2 y < < and
and for this r * consider y * given by
It is possible to find c so that y * is the solution of 
Two-Delayed Kaldor-Kalecki Model
Consider a Kaldor-Kalecki model of business cycle with two delays where memory-dependence may be not only due to regulation, but also to the inertia of institutional, technical systems including the deployment of research and development results described by
, ,
where 
which is also a steady state for the system 16. The characteristic equation of the linear problem around 0 P , associated to System 16, is given by the Equation (5) where tion. This Hopf bifurcation is the first one of a cascade taking place as the delays go to infinity. The structure of this cascade is described by corollary 2.
Concluding Remarks
This paper studies dynamic characteristics of feed-back effects that incorporate the memory of the phenomenum into the model because of a commum feature to them, which is, the appearance of oscillations, a fact which is very important in the model problems coming from mathematical economics or ecology (see 1).
We have chosen an approach that makes it clear how the delay phenomena and anti-damping force dominate, lead either asymptotic stability or fluctuations to system 1, and it can also make trajectories converge to the other limit cycle which may be stable or not. We apply our results to describe Kaldor-Kaleck model dynamics 16, which can be used to model decision-making dynamics in business cycle. Ours results describe special circumstances which show that equilibrium point of system 1 can either have a stable fixed point surrounded by an unstable cycle that appears because Hopf bifurcation.
